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1. Name of invention (p. 323 left column) 
The thermoplastic polyester composition 

2. Claim (p. 323 left column) 

The thermoplastic polyester composition comprising linear saturated 
polyester containing (A) at least one sort of glycidyl ester compound 
expressed following the general formula (I) and (B) at least one sort 
of glycidyl ether compound expressed following the general formula ( II ) . 
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(wherein R and R ' represents an hydrocarbon group having n valence and 
n ' valence respectively and n and n * is an integer of 1 or more respectively . ) 

3. Detail explanation of the invention 

P. 323 left column L.20~ right column L . 2 2 ( Purpose of invention) 

This invention relates to the thermoplastic polyester composition 
excellent in heat resistance and melt-flow ability. 

P. 324 upper left column L.18~P.324 lower left column L.10 (The effect 
of this invention) 

Namely the present invention is to provide the thermoplastic polyester 
composition comprising linear saturated polyester containing (A) at least 
one sort of glycidyl ester compound expressed f ollowing the general formula 
(I) and (B) at least one sort of glycidyl ether compound expressed following 
the general formula ( II ) . 
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(wherein R and R ' represents an hydrocarbon group having n valence and 
n ' valence respectively and n and n ' is an integer of 1 or more respectively. ) 
Glycidyl ester compound and glycidyl ether compound are well-known 
additive to a thermoplastic polyester respectively and it is known that 
by carrying out each independent addition to a polyester effects to 
improvement of mold ability and mechanical property will be acquired. 
But when each independent addition is carried out, heat resistance of 
polyester is not improved mostly . However the present invention is defined 
by using two sorts of glycidyl ester compounds and glycidyl ether compound 
together. The base of present invention is put on the point, which 



discovered that this acquires the new effect that the heat resistance 
of thermoplastic polyester improves in synergistic. 

Although it is not clear about the reason for expression of the effect 
of this invention like this, it is thought that the epoxy groups of two 
sorts of additive acts on the carboxyl end group of thermoplastic polyester 
in multiplication and that it originates in 3-dimensional bridged 
polyester being formed. 

P. 325 upper right column L.4~P.326 upper right column L. 18 (Explanation 
of glycidyl ester compound and glycidyl ether compound) 

(A) the glycidyl ester compound for use in the invention is a compound 
expressed the general formula (I) above, and (B) the glycidyl ether 
compound for use in the invention is a compound expressed the general 
formula ( II ) above. 

Inside of the general formula (I ) above and the general formula ( II ) above, 
R and R ' represent hydrocarbon groups having n valence and n * valence 
respectively and are aliphatic groups which the number of carbon is 20 or 
less, alicyclic groups such as cyclohexylene, aromatic groups such as 
phenylene and naphthylene. 

nandn' are integers of 1 or more, but preferably 1-6 and most preferably 
1-3. 

Examples of (A) the glycidyl ester compound here are glycidyl benzoate, 
glycidyl p-toluate, glycidyl eye lohexanecarboxy late, glycidyl 
pelargonate, glycidyl stearate, glycidyl laurate, glycidyl palmitate, 
glycidyl behenate, glycidyl versatate, glycidyl oleate, glycidyl 
linolate, glylinolenate, glycidyl behenolenate, glycidyl stearolenate, 
diglycidyl terephthalate, diglycidyl isophthalate, diglycidyl 
phthalate, diglycidyl naphthalenedicarboxylate, diglycidyl dibenzoate, 
diglycidyl methyltereohthalate, diglycidyl hexahydrophthalate, 
diglycidyl tetrahydroohthalate, diglycidyl cyclohexanedicarboxylate, 
diglycidyl adipate, diglycidyl succinate, diglycidyl sebacate, 
diglycidyl dodecanedicarboxylate, diglycidyl octadecanedicarboxylate, 
triglycidyl trimellitate, tetraglycidyl pyromellitate . One or more of 
these may be used herein . 

Examples of (B) the glycidyl ether compound here are phenyl glycidyl 
ether, o-phenylphenyl glycidyl ether, 1 , 4-bis- ( /3 , y 

-epoxypropoxy) butane, 1,6-bis ( /3 , y - epoxy propoxy )hexane, 1, 4-bis- ( /3 , 
7 -epoxypropoxy ) benzene, 1- ( /3 , y -epoxypropoxy ) -2-ethoxyethane, 1- ( /3 , 
7 -epoxypropoxy ) -2 -benzyloxyethane, 2,2-bis- Cp-(/?,7 
-epoxypropoxy )phenylpropane, bisglycidyl polyethers (oligomer between 
monomer and decamer ) obtained through reaction of bisphenols such as 
2 , 2 -bis- ( 4-hydroxyphenyl ) propane and 2 , 2 -bis- ( 4-hydroxyphenyl ) 
methane with epichlorohydrin . One or more of these may be used herein . 

The amount of (A) the glycidyl ester compound to be in the thermoplastic 
polyester composition preferably falls between 0.01 and 5 parts by weight, 
more preferably between 0 .05 and 3 parts by weight relative to 100 parts by 
weight of the thermoplastic polyester. The amount of (B) the glycidyl 
ether compound to be in the thermoplastic polyester composition 
preferably falls between 0.01 and 5 parts by weight , more preferably 
between 0 . 05 and 3 parts by weight relative to 100 parts by weight of the 
thermoplastic polyester. Namely, the total amount of (A) the glycidyl 
ester compound and (B) the glycidyl ether compound in the thermoplastic 
polyester composition preferably falls between 0 .02 and 10 parts by 



weight. Since there is a tendency for gelling of polymer to take place, 
at the time of blending or molding, if the these amount is larger 10 
parts by weight, and the improvement effect of heat resistance sufficient 
will not be acquired, if smaller than 0.02 parts by weight, it is not 
desirable . 

P. 326 lower right column L.13~P.328 end (Examples) 
Hereafter, this invention is described by example. 

In addition, in a case of the operation, the degree of relative viscosity 
is the value that measured 0.5% of polymer solution at 25 degrees C by 
using o-chlorophenol as a solvent. Number of part in examples shows part 
by weight. 

Example 1 

The dry blend of the various glycidyl ester compounds of quantity and 
the various glycidyl ether compounds of quantity which were shown in 
the table 1 to 100 parts of polybutyleneterephthalate having an relative 
viscosity of 1.45 was carried out, followed by melt mixing and pelletizing 
was carried out using the extruder which has the screw of 4Omm0 at 2 50 °C . 
Next, by using the injection molding machine of the screw-in-line type 
which has the 10-oz injection capability set at 2 50 °C, the test piece 
of an ASTM No. 1 dumbbell was molded at the molding temperature at 80 °C. 
Under the present circumstances, the injection pressure (minimum 
injection pressure) for obtaining the molding materials used as a flow 
ability was measured. 

Next, the obtained molded material was put into the hot wind drier which 
carried out temperature control to 180 degrees C, and the test piece 
of an examination was taken out in scheduled time, and it was tested 
for the tensile properties according to the ASTM D638 method, and examined, 
processing time until intensity becomes 50% (50% rate of on- the- strength 
maintenance) to initial tensile strength was found, and the valuation 
of heat-resistance was performed. These results are shown in the table 
1. 
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Table 1 
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*1) High polymerization degree polybutyleneterephthalate having an relative viscosity of 1.56 was used. 



*2) Gelation was occured at pelletizing and it was impossible to extrude. 



The composition (No. 1-9) of this invention which came to carry out 
combined addition of a glycidyl ester compound and the glycidyl ether 
compound to a polybutyleneterephthalate had the outstanding heat 
resistance and its minimum injection pressure was low and its melt mold 
ability was good so that clearly from the table 1. 

On the other hand, when a polybutyleneterephthalate was only high 
polymerization degree (No. 11) , a only glycidyl ester compound independent 
is added (No. 12 ) and a glycidyl ether compound independent was added (No. 13 ) , 
the improvement effect of heat-resistance is inadequate and melt molding 
ability was inadequate. 

Example 2 

100 parts of polybutyleneterephthalate having an relative viscosity of 
1.43, 35 parts of glass fiber, 1.0 part of tetrahydrophthalic acid 
diglycidyl ester, 1.0 parts of 2,2-bis (p- ( /? , J -epoxypropoxy ) phenyl) 
propane), 0.2 parts of Irganox 1010 (ciba-geigy ) as anti-oxidizer and 

0. 2 parts of Hoechst wax OP powder (Hoechst) as release agent was mixed 
by V-Blender with a capacity of 5 0L. and melt-pellet i zing was carried 
out at 250 degrees C using the extruder which has the screw of 65mm 

Subsequently, when injection molding and the valuation of 
heat-resistance were performed by the same method as a case of the example 

1, minimum injection pressure was 38kg/cm2-G, and the days which become 
50% of on-the-strength maintenance of the test piece are 150 days, and 
showed good heat resistance. 

On the other hand, when the same measurement was performed using the 
composition which does not contain a glycidyl ester compound and a glycidyl 
ether compound, minimum injection pressure was 35 kg/cm2-G and the days 
which become 50% of on-the-strength maintenance of the test piece were 
50 days. 

Example 3 

100 parts of polyethyleneterephthalate having an relative viscosity 



of 1.31, 35 parts of glass fiber, 0.5 parts of hexahydrophthalic acid 
diglycidyl ester, 0.5 parts of phenyl glycidyl ether, 1.0 parts of talc 
was mixed by V-Blender with a capacity of 50L. and melt-pelletizing was 
carried out at 280 degrees C using the extruder which has the screw of 
65mm0 . 

Next, by using the injection molding machine of the screw-in-line type 
which has the 10-oz injection capability set at 280 °C, the test piece 
of an ASTM No. 1 dumbbell was molded at the molding temperature at 130 °C . 

Subsequently, when measurement of physical properties were performed 
by the same method as a case of the example 1, minimum injection pressure 
was 16kg/cm2-G, and the days which become 50% of on-the-strength 
maintenance of the test piece are 16 0 days , and showed good heat resistance . 

On the other hand, when the same measurement was performed using the 
composition which does not contain a glycidyl ester compound and a glycidyl 
ether compound, minimum injection pressure was 16 kg/cm2-G and the days 
which become 50% of on-the-strength maintenance of the test piece were 
65 days. 
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